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Figure S1. Change (95% confidence interval) in cognitive growth per interquartile range 

increase in concentrations of elements defining the several sources (N= 2618). Models were 

adjusted for age, sex, maternal education, residential neighbourhood socio-economic status, 

residential PM2.5 levels from traffic and school pair; school and subject included as nested 

random effects. Working memory measured with 2-back Numbers, d’*100. Superior 

working memory measured with 3-back Numbers, d’*100. Inattentiveness measures with 

HRT-SE, ms. Black diamonds (♦): indoor concentrations; Empty circles (o): outdoor 

concentrations		

 



3 

 

Table S1. Correlation between outdoor source-specific mass concentrations. The main diagonal (in bold font) includes the indoor-outdoor 

correlation for a fixed source. 

Sources PM2.5 Mineral Traffic 
Organic/ 
Textile/ 
Chalk 

Sulphate Nitrate 
Road 
dust 

Metallurgy 
Sea 
salt 

Heavy 
oil 

combustion 
PM2.5 0.06          
Mineral 0.85 0.64         
Traffic 0.07 -0.23 0.73        
Organic/Textile/Chalk 0.76 0.58 -0.02 0.03       
Sulphate  0.04 -0.39 0.29 -0.43 0.91      
Nitrate 0.52 0.15 0.26 0 0.31 0.71     
Road dust 0.64 0.57 -0.04 0.61 -0.2 0.14 0.14    
Metallurgy 0.16 -0.13 0.23 -0.16 0.3 0.56 -0.41 0.81   
Sea salt 0.51 0.56 -0.29 0.43 -0.09 0.09 0.13 -0.14 0.69  
Heavy Oil combustion 0.25 0.01 0.04 -0.03 0.55 0.22 -0.25 0.26 -0.11 0.76 
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Table S2. Correlation between indoor source-specific mass concentrations. The main diagonal (in bold font) includes the indoor-outdoor 
correlation for a fixed source. 

Sources PM2.5 Mineral Traffic 
Organic/ 
Textile/ 
Chalk 

Sulphate Nitrate 
Road 
dust 

Metallurgy 
Sea 
salt 

Heavy 
oil 

combustion 

PM2.5 0.06          
Mineral 0.82 0.64         
Traffic -0.28 -0.41 0.73        
Organic/Textile/Chalk 0.91 0.65 -0.39 0.03       
Sulphate  -0.29 -0.25 0.12 -0.10 0.91      
Nitrate 0.07 -0.19 0.22 0.28 0.54 0.71     
Road dust 0.52 0.48 -0.52 0.54 -0.49 -0.38 0.14    
Metallurgy -0.14 -0.23 0.31 0.06 0.48 0.54 -0.08 0.81   
Sea salt 0.53 0.57 -0.28 0.48 -0.42 -0.08 0.15 -0.2 0.69  
Heavy Oil combustion 0.06 -0.07 0.12 0.25 0.64 0.58 0.17 0.43 0.18 0.76 
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Table S3. Change (95% confidence interval) in cognitive growth per interquartile range increase in school source-specific PM2.5 mass 

concentrations, with and without adjustment. 

 Working memory (WM)a Superior WMb Inattentivenessc 
  Unadjusted Adjustedd Unadjusted Adjustedd Unadjusted Adjustedd 

Overall change 26 (21, 32) 26 (20, 32) 17 (13, 22) 17 (12, 22) -33 (-36, -30) -33 (-36, -30) 
Indoor       
    Mineral -0.6 (-4.3, 3.1) 0.3 (-3.5, 4.1) 0.1 (-2.8, 3.0) 0.8 (-2.2, 3.8) 0.7 (-1.9, 3.3) 0.3 (-2.4, 2.9) 
    Traffic -5.2 (-10.1, -0.2)* -5.6 (-10.7, -0.5)* -4.0 (-7.9, 0.0)* -5.1 (-9.2, -1.1)* 3.2 (-0.3, 6.6) 3.6 (0.0, 7.1) 
    Organic/Textile/Chalk -0.4 (-3.5, 2.7) -0.4 (-3.6, 2.8) 0.6 (-1.9, 3.1) 0.4 (-2.1, 2.9) -0.4 (-2.6, 1.8) -0.2 (-2.5, 2.0) 
    Secondary sulphate and organics -2.6 (-6.1, 0.9) -1.3 (-4.9, 2.4) -0.8 (-3.6, 1.9) 0.5 (-2.4, 3.4) 1.6 (-0.9, 4.1) 0.8 (-1.7, 3.4) 
    Secondary nitrate -0.8 (-3.3, 1.6) -0.2 (-2.7, 2.4) 0.2 (-1.8, 2.1) 0.6 (-1.4, 2.6) 0.4 (-1.3, 2.2) 0.1 (-1.6, 1.9) 
    Road dust 2.7 (-3.0, 8.5) 2.3 (-3.5, 8.1) 1.2 (-3.3, 5.8) 1.7 (-2.9, 6.3) -0.7 (-4.8, 3.3) -0.9 (-5.0, 3.1) 
    Metallurgy -1.5 (-4.9, 1.9) -0.4 (-3.9, 3.1) 0.0 (-2.6, 2.7) 0.2 (-2.6, 2.9) 0.9 (-1.5, 3.3) 0.4 (-2.0, 2.9) 
    Sea spray  -2.6 (-6.6, 1.3) -3.0 (-7.1, 1.1) -1.1 (-4.2, 2.0) -1.3 (-4.6, 1.9) 0.7 (-2.1, 3.5) 1.1 (-1.7, 3.9) 
    Heavy oil combustion -2.9 (-6.3, 0.4) -0.9 (-4.4, 2.6) -0.6 (-3.2, 2.1) 0.5 (-2.3, 3.3) 1.2 (-1.4, 3.8) 0.4 (-2.3, 3.1) 
Outdoor       
    Mineral 5.2 (1.2, 9.3)* 3.7 (-0.5, 7.9) 4.7 (1.4, 7.9)* 4.1 (0.8, 7.4)* -0.8 (-3.7, 2.0) 0.3 (-2.6, 3.2) 
    Traffic -1.8 (-5.3, 1.8) -2.2 (-5.9, 1.5) -2.4 (-5.2, 0.4) -3.6 (-6.5, -0.6)* 3.4 (0.9, 5.9)* 3.5 (0.9, 6.1)* 
    Organic/Textile/Chalk -2.4 (-7.6, 2.7) -3.8 (-9.0, 1.4) 0.8 (-3.2, 4.9) -0.1 (-4.2, 4.1) 2.7 (-0.9, 6.4) 3.5 (-0.2, 7.1) 
    Secondary sulphate and organics -3.1 (-7.5, 1.2) -1.5 (-6.1, 3.0) -1.9 (-5.4, 1.5) -0.4 (-4.0, 3.2) 3.3 (0.1, 6.4)* 1.9 (-1.3, 5.1) 
    Secondary nitrate 1.4 (-2.2, 4.9) 3.0 (-0.6, 6.7) 1.6 (-1.2, 4.4) 2.5 (-0.4, 5.3) 0.6 (-1.9, 3.0) 0.1 (-2.4, 2.5) 
    Road dust 0.5 (-3.1, 4.2) -0.5 (-4.3, 3.2) 1.1 (-1.8, 4.0) 0.4 (-2.5, 3.4) 0.9 (-1.7, 3.5) 2.0 (-0.6, 4.6) 
    Metallurgy 1.6 (-1.7, 5.0) 2.4 (-1.0, 5.9) 1.8 (-0.8, 4.4) 1.5 (-1.2, 4.2) -0.9 (-3.3, 1.4) -1.1 (-3.5, 1.3) 
    Sea spray  0.1 (-5.3, 5.6) -0.7 (-6.2, 4.9) 1.8 (-2.6, 6.1) 2.3 (-2.1, 6.8) -0.1 (-4.0, 3.8) 0.4 (-3.5, 4.4) 
    Heavy oil combustion -3.2 (-7.0, 0.7) -3.4 (-7.3, 0.5) -1.2 (-4.2, 1.9) -1.3 (-4.3, 1.8) 3.4 (0.3, 6.6)* 3.2 (0.0, 6.4) 
a 2-back Numbers, d’*100  
b 3-back Numbers, d’*100 
c HRT-SE, ms 
d Results as presented in Figure 2. 
* p-value < 0.05 when testing that the effect of the source is equal to zero 
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Table S4. Change (95% confidence interval) in cognitive growth per interquartile range increase in school source-specific PM2.5 mass 

concentrations, without adjustment for total PM2.5 levels (original model) and with adjustment for total PM2.5 levels 

 Working memory (WM)a Superior WMb Inattentivenessc 
  Originald With PM25

e Originald With PM25
e Originald With PM25

e 
Overall change 26 (20, 32) - 17 (12, 22) - -33 (-36, -30) - 
Indoor       
    Mineral 0.3 (-3.5, 4.1) 0.1 (-3.7, 4.0) 0.8 (-2.2, 3.8) 0.9 (-2.2, 3.9) 0.3 (-2.4, 2.9) 0.5 (-2.2, 3.2) 
    Traffic -5.6 (-10.7, -0.5)* -5.7 (-11.1, -0.4)* -5.1 (-9.2, -1.1)* -5.7 (-9.9, -1.4)* 3.6 (0.0, 7.1) 3.3 (-0.4, 7.0) 
    Organic/Textile/Chalk -0.4 (-3.6, 2.8) -0.4 (-3.6, 2.8) 0.4 (-2.1, 2.9) 0.4 (-2.1, 2.9) -0.2 (-2.5, 2.0) -0.2 (-2.4, 2.0) 
    Secondary sulphate and organics -1.3 (-4.9, 2.4) -1.2 (-4.9, 2.5) 0.5 (-2.4, 3.4) 0.5 (-2.5, 3.4) 0.8 (-1.7, 3.4) 0.7 (-2, 3.3) 
    Secondary nitrate -0.2 (-2.7, 2.4) -0.1 (-2.7, 2.4) 0.6 (-1.4, 2.6) 0.6 (-1.5, 2.6) 0.1 (-1.6, 1.9) 0.0 (-1.7, 1.8) 
    Road dust 2.3 (-3.5, 8.1) 2.2 (-3.6, 8.0) 1.7 (-2.9, 6.3) 1.7 (-2.9, 6.3) -0.9 (-5.0, 3.1) -0.8 (-4.8, 3.3) 
    Metallurgy -0.4 (-3.9, 3.1) -0.4 (-3.9, 3.1) 0.2 (-2.6, 2.9) 0.2 (-2.6, 2.9) 0.4 (-2.0, 2.9) 0.4 (-2.1, 2.9) 
    Sea spray  -3.0 (-7.1, 1.1) -3.3 (-7.5, 0.8) -1.3 (-4.6, 1.9) -1.3 (-4.6, 2.0) 1.1 (-1.7, 3.9) 1.5 (-1.4, 4.4) 
    Heavy oil combustion -0.9 (-4.4, 2.6) -0.9 (-4.4, 2.6) 0.5 (-2.3, 3.3) 0.5 (-2.3, 3.3) 0.4 (-2.3, 3.1) 0.3 (-2.4, 3.0) 
Outdoor       
    Mineral 3.7 (-0.5, 7.9) 3.6 (-0.5, 7.8) 4.1 (0.8, 7.4)* 4.1 (0.8, 7.4)* 0.3 (-2.6, 3.2) 0.4 (-2.5, 3.3) 
    Traffic -2.2 (-5.9, 1.5) -2.1 (-5.9, 1.7) -3.6 (-6.5, -0.6)* -3.8 (-6.8, -0.8)* 3.5 (0.9, 6.1)* 3.4 (0.7, 6.1)* 
    Organic/Textile/Chalk -3.8 (-9.0, 1.4) -3.7 (-8.9, 1.5) -0.1 (-4.2, 4.1) -0.1 (-4.2, 4.1) 3.5 (-0.2, 7.1) 3.5 (-0.2, 7.1) 
    Secondary sulphate and organics -1.5 (-6.1, 3.0) -1.5 (-6.0, 3.1) -0.4 (-4.0, 3.2) -0.4 (-4.0, 3.2) 1.9 (-1.3, 5.1) 1.7 (-1.5, 5.0) 
    Secondary nitrate 3.0 (-0.6, 6.7) 3.1 (-0.5, 6.7) 2.5 (-0.4, 5.3) 2.5 (-0.4, 5.3) 0.1 (-2.4, 2.5) 0.0 (-2.5, 2.5) 
    Road dust -0.5 (-4.3, 3.2) -0.5 (-4.2, 3.3) 0.4 (-2.5, 3.4) 0.4 (-2.6, 3.4) 2.0 (-0.6, 4.6) 1.9 (-0.7, 4.6) 
    Metallurgy 2.4 (-1.0, 5.9) 2.4 (-1.0, 5.8) 1.5 (-1.2, 4.2) 1.5 (-1.2, 4.2) -1.1 (-3.5, 1.3) -1.1 (-3.4, 1.3) 
    Sea spray  -0.7 (-6.2, 4.9) -0.9 (-6.6, 4.8) 2.3 (-2.1, 6.8) 2.4 (-2.0, 6.9) 0.4 (-3.5, 4.4) 0.8 (-3.2, 4.8) 
    Heavy oil combustion -3.4 (-7.3, 0.5) -3.4 (-7.3, 0.5) -1.3 (-4.3, 1.8) -1.3 (-4.3, 1.8) 3.2 (0.0, 6.4) 3.1 (-0.2, 6.3) 
a 2-back Numbers, d’*100  
b 3-back Numbers, d’*100 
c HRT-SE, ms 
d Results as presented in Figure 2 
e Results of a model that further includes the terms PM2.5 and age*PM2.5  
* p-value < 0.05 when testing that the effect of the source is equal to zero 
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Figure Legend 

Figure S1. Change (95% confidence interval) in cognitive growth per interquartile range 

increase in concentrations of elements defining the several sources (N= 2618). Models 

were adjusted for age, sex, maternal education, residential neighbourhood socio-

economic status, residential PM2.5 levels from traffic and school pair; school and subject 

included as nested random effects. Working memory measured with 2-back Numbers, 

d’*100. Superior working memory measured with 3-back Numbers, d’*100. 

Inattentiveness measures with HRT-SE, ms. Black diamonds (): indoor concentrations; 

Empty circles (o): outdoor concentrations. 
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